1 

PATENT COOPft?ATION TREATY 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 



To: 



HAYASH 
1493, Se 
Matsudo 
Chiba 270 
JAPON 




Date of mailing (day/month/year) 

30 September 1999 (30.09.99) 




Applicant's or agent's file reference 
99-549 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP99/04248 


International filing date (day/montli/year) 
04 August 1999 (04.08.99) 



1. The following indications appeared on record concerning: 
| | the applicant [ | the inventor | X | the agent | | the common representative 


Name and Address 

HAYASHI, Keinosuke 
SEIKO INSTRUMENTS INC. 
8, Nakase 1-chome 
Mihama-ku, Chiba-shi 
Chiba 261- 8507 
Japan 


State of Nationality 


State of Residence 


Telephone No. 
043-211-1150 


Facsimile No. 

043-211-8020 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
| | the person | | the name | X| the address | | the nationality | | the residence 


Name and Address 

HAYASHI, Keinosuke 
1493, Sendabori 
Matsudo-shi 
Chiba 270-2252 
Japan 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
| X | the receiving Office | | the designated Offices concerned 
| X | the International Searching Authority | | the elected Offices concerned 
| | the International Preliminary Examining Authority | | other: 





The International Bureau of WIPO 
34, chenitn dcs Colornhcttcs 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer r , 

M. Sakai W 
Telephone No.: (41-22) 338.83.38 / 
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PATENT COOPERATION TREATY 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



Naxase i-cnortfe- — ■ — \c\ \9 
hama-ku, Chil/a-shi, Cffi^ 2S1-' 

l4 ,ment8 »nc. 



HAYASHI, Keinosu 
SEIKO INSTRUM 
8, Nakase 1-cho 
Mi 
8507 

JAP0N \\ 3««^o tnsv 

PATENT Dept- 



Date of mailing (day/month/year) 

02 September 1999 (02.09.99) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 

99-549 


International application No. 

PCT/JP99/04248 f. 



o r 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

SEIKO INSTRUMENTS INC. (for all designated States except US) 
MITSUOKA, Yasuyuki et al (for US) 

International filing date 04 August 1 999 (04.08.99) 

Priority date(s) claimed 05 August 1998 (05.08.98) 
Date of receipt of the record copy 

by the International Bureau 20 August 1999 (20.08.99) 

List of designated Offices : 

EP lAT^BE^H^DE^DK^ESJI^FR^B^GRJE^T^aMCNUPT^SE 
National :JP,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
| X | time limits for entry into the national phase 
| X | confirmation of precautionary designations 
requirements regarding priority documents 



X 



A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 





The International Bureau of WIPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer: 

M. Sakai 

' J 

Telephone No. (41-22)338.83.38 


r 
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PATENT CO^P^ATION TREATY 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 41 1) 



Date of mailing (da y/mo nth/year) 
05 October 1999 (05.10.99) 



Applicant's or agent's file reference 
99-549 



To: 



HAYASHI, Keinosuke 
1493, Sendabori 
Matsudo-shi 
Chiba 270-2252 
JAPON 



RECEIVED 




\ Sstko in^tfnents Inc. 
PATENT Dept. 



IMPORTANT NOTIFICATION 



International filing date (day/month/year) 
04 August 1999 (04.08.99) 



International application No. 
PCT/JP99/04248 



International publication date (day/month/year) 
Not yet published 



Priority date (day/month/year) 

05 August 1998 (05.08.98) 



Applicant 

SEIKO INSTRUMENTS INC. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters " NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 1 7.1 (a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An osterisM*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 1 7.1 (a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The loners "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date Priority application No. 

05 Augu 1 998 (05.08.98) 1 0/221 933 



Country or regional Office 
or PCT receiving Office 

JP 



Date of receipt 
of priority document 

27 Sept 1999 (27.09.99) 



Tlio International Bureau of WIPO 
34, chemin des Coloinbetles 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

Marc Salzman 

Telephone No. (41-22) 338.83.38 




Form PCT/IB/304 (July 1998) 



002879394 



VA I bNT C.,UUR6£{ATION I REATY 

From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

/PPT RiiIp 47 Mr\ fir<;t cpnt^nrp) 


To: 

HAYASHI, Keinosuke 
1493, Sendabori 

Matsudo-shi j< 2\ 
Chiba 270-2252 / ^ * V ^ " ' ^-*^*~^\ 
JAPON / P;- 'o^ ^\ 


Date of mailing (day/month/year) 
17 February 2000 (17.02.00) 


Applicant's or agent's file reference 
99-549 


IMPORTANT NOTICE 


International application No. 
PCT/JP99/04248 


International filing date {day/month/year) 
04 August 1999 (04.08.99) 


Priority date (day/month/year) 

05 August 1998 (05.08.98) 


Applicant 

SEIKO INSTRUMENTS INC. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

EP,JP,US 



In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office{s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
None 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
17 February 2000 (17.02.00) under No. WO 00/08639 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 199G) 



3099490 
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PCT 

I Vr 1 

NOTIFICATION OF TRANSMITTAL 
OF COPIES OF TRANSLATION 
OF THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 72.2) 


To: 

HAYASHI, Keinosuke 
1493, Sendabori 

IVIdlbUUU'blll 

Chiba 270-2252 
JAPON 


Date of mailing (day/month/year) 
26 October 2000 (26.10.00) 


Applicant's or agent's file reference 
99-549 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP99/04248 


International filing date (day/month/year) 
04 August 1999 (04.08.99) 


Applicant 

SEIKO INSTRUMENTS INC. et al 



1. Transmittal of the translation to the applicant. 

The International Bureau transmits herewith a copy of the English translation made by the 
International Bureau of the international preliminary examination report established by the 
International Preliminary Examining Authority. 



2. Transmittal of the copy of the translation to the elected Offices. 

The International Bureau notifies the applicant that copies of that translation have been 
transmitted to the following elected Offices requiring such translation: 

EP,US 



The following elected Offices, having waived the requirement for such a transmittal at this time, 
will receive copies of that translation from the International Bureau only upon their request: 

JP 



3. Reminder regarding translation into (one of) the official language(s) of the elected Office(s). 

The applicant is reminded that, where a translation of the international application must be 
furnished to an elected Office, that translation must contain a translation of any annexes to the 
international preliminary examination report. 

It is the applicant's responsibility to prepare and furnish such translation directly to each elected 
Office concerned (Rule 74.1). See Volume II of the PCT Applicant's Guide for further details. 





The International Bureau of WIPO 


Authorized officer 




34, chemin des Colombettes 
1211 Geneva 20, Switzerland 


Eliott Peretti / 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 f 




Form PCT/IB/338 (July 1996) 
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COMMUNICATION 

The European Patent Office herewith transmits the partial European search report under Rule 46(1) 
EPG relating to the above-mentioned European patent application. 

Copies of the documents cited in the search report are enclosed. 

The applicant's attention is drawn to the following: 

The search Division informs the applicant that if the European search report is also to cover 
inventions other than the invention first mentioned in the claims, a further search fee must be 
paid for each of these inventions, within ONE MONTH after notification of this communication. 

If the application has been filed up to 30 June 1999, the search fee in force before 01 July 
1999 (EUR 869.-) or the equivalent applicable on the date of payment is payable. 
This applies also to the search fees requested under Rule 46(1) EPC. 
See also OJ EPO 06/1999, 405. 

— The abstract was modified by the Search Division and the definitive text is attached to the 
I— I present communication. 

— I Additional set(s) of copies of the documents cited in the European search report is (are) enclosed 
I — I as well. 



Note to users of the automatic debiting procedure: 

Unless the EPO receives prior instructions to the contrary, the search fee(s) will be debited on 
the last day of the period for payment. For further details see the Arrangements for the automatic 
debiting procedure, Supplement to OJ EPO 02/1999. 
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European Patent 
Office 



SUPPLEMENTARY 

PARTIAL EUROPEAN SEARCH REPORT 



Application Number 



under Rule 46, paragraph 1 of the European Patent £p 99 93 6991 
Convention 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (InLCI.7) 



PATENT ABSTRACTS OF JAPAN 
vol. 015, no. 088 (P-1174), 
4 March 1991 (1991-03-04) 
& OP 02 304737 A (NEC CORP), 
18 December 1990 (1990-12-18) 

* abstract * 

* figure * 

PATENT ABSTRACTS OF JAPAN 

vol. 1997, no. 04, 

30 April 1997 (1997-04-30) 

& JP 08 321084 A (SANYO ELECTRIC CO LTD), 

3 December 1996 (1996-12-03) 

* abstract * 

* figure * 

US 5 646 932 A (KURIBAYASHI HIR0KI ET AL) 
8 July 1997 (1997-07-08) 

* column 6, line 56 - column 7, line 44; 
figure 5 * 



1,4-6, 
8-11 



5,6,14, 
15 

13,16 



G11B7/007 
611B7/09 



16 
13 

13 



TECHNICAL FIELDS 
SEARCHED (lrrt.Ct.7) 



G11B 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent application does not comply with 
the requirements of unity of Invention and relates to severalinventjons or groups of inventions, 
namely: 



see sheet B 



The present partial European search report has been drawn up for those parts of the European 
patent application which relate to the invention first mentioned in the claims. 



Ptaos of soarch 


Dats of connotation of the sosich 


Examiner 


MUNICH 


22 April 2002 


Poth, H 



CATEGORY OF CITED DOCUMENTS 

X : particuiarly relevant if taken alone 

Y : particularly relevant rf combined with another 

document of the same category 
A : technological background 
O: non-written aTscJosure 
P : intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 




European Patent 
Office 



LACK OF UNITY OF INVENTION 
SHEET B 



EP 99 93 6991 



Application Number 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namefy: 

1. Claims: 1-6,8-11,13-16 

Asymmetrical groove 

2. Claim : 7 

Alternating servo data 

3. Claim : 12 

Asymmetrical aperture 



1. Claim 1 stipulates as a special feature essentially a groove or 
data having 1n the radial direction an asymmetrical cross section 
(catchword I "asymmetrical groove"). 

The object of this 1s to obtain a correspondingly asymmetrical 
reflection of evanescent light being irradiated on the groove (cf. p. 36 
2nd par. ff . and figures 6 and 7). 

This concept 1s also reflected In the Independent claims 4, 5, 6, 
8, 9, 10, 11, 13, 14, 15 and 16. 

2. Independent claim 7 however does not stipulate this or a 
corresponding feature, but stipulates as a special feature servo data 
alternating to the left and right with respect to a center axis of the 
read-out track (catchword II "alternating servo data"). 

The object of this 1s to obtain a correspondingly alternating 
reflection of evanescent light being Irradiated on the servo data (cf. 
e.g. p. 28 1.6 ff. of the description of the present application). 

3. Independent claim 12, on the other hand, stipulates a microscopic 
aperture producing evanescent light which aperture is asymmetrical 1n 
the radial direction (catchword "asymmetrical aperture"); this does not 
rely on asymmetrical grooves or servo data, but produces a tracking 
signal from symmetrical grooves or pits (cf. p. 65 last par. ff. and 
figure 12 of the description of the present application). 

4. Thus, the present application relates to three different 
concepts, namely 

(I) the "asymmetrical groove" concept according to claims 1, 
4, 5, 6, 8, 9, 10, 11, 13, 14, 15 and 16 and their dependent claims 2 
and 3, 

(II) the "alternating servo data" concept according to claim 7, 

and 
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(57) Abstract: 
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PURPOSE: To conduct a high speed recording and 
reproducing by controlling the height and the position of 
an optical disk recording and reproducing head on a disk 
surface. 

CONSTITUTION: A position controlling track is arranged 
in a perpendicular direction with respect to the recording 
direction on a disk 3 with an interval P. A use is made for 
a composite head which is provided with an optical head 
1 that irradiates at least three optical spots 6. The relative 
displacement between the disk 3 and the spots 6 is 
detected with an approximate resolution of NP/8 (where 
N is a natural number excluding the multiples of 4) in the 




perpendicular direction to the recording direction on the 5 

disk 3. Moreover, the reflected light beams from the three 

light spots 6 on the disk 3 are detected. From these 

detections, a tracking error signal having the phase 

difference of approximately NP/8 is generated and the 

relative displacement in the height direction between the 

disk 3 and the optical spots 6 is detected. 
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(54) OPTICAL PROBE POSITIONING DEVICE AND 



STORAGE MEDIUM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To position an optical 
probe at a desired position of a storage medium by 
detecting light quantities at difference positions being on a 
recording medium with a light quantity detecting means 
and moving the optical probe by a control means, based 
on light quantities detected by a light quantity detecting 
means. 

SOLUTION: A light beam b1 from a light source 1 is 
passed through an objective lens 2 and a trapezoidal 
prism 4 to be totally reflected on the surface 5a of an 
optical disk 5 to generate an evanescent light. The 
evanescent light detected by an optical probe 7a is 
guided to a photodetector 6 by an optical fiber 7b and the 
detector 6 outputs a light quantity signal (d). A CPU 22 
obtains first and second light quantity signals e1, e2 by 
sampling the signal (d) based on signals k1, k2 




synchronized with a vibration while vibration the probe 7a 
in an X direction. Then, the CPU performs the positioning 
control of the probe 7a so that the difference signal (f) 
between the first and second signals e1, e2 approach 
zero. Moreover, the CPU 22 performs the positioning 
control of the probe in an Y direction by performing the 
control in the same manner. 
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citations and explanations supporting such statement 
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Claims 7,14,16 NO 

Inventive step (IS) Claims 1-6,8-9,12 YES 

Claims 7,10,11,13-16 NO 

Industrial applicability (I A) Claims j.j^ YES 

Claims NO 



2. Citations and explanations 



Claims 7, 14, and 16 

Regarding a recording/reproducing device that uses a scanning type near-field optical 
microscope head as a scanning type probe head, document 1 [JP, 9-17047, A (Hitachi, Ltd.), 17 
January 1997 (17.01.97), Figs. 8 and 10] describes a technology for controlling the position of 
the scanning type probe head by reproducing servo data. The inventions described in claims 7, 
14, and 16 lack novelty because they form a part of the information reproducing device described 
in document 1 . 



Claims 10, 11, 13 to 16 

Document 2 [JP, 3-224139, A (Citizen Watch Co., Ltd.), 3 October 1991 (03.10.91), Figs. 1 and 
3] describes an optical disk provided with grooves that serve as a servo pattern and are formed 
sequentially deeper in one direction perpendicular to both the read track direction and the depth 
direction of the medium. 



The inventions described in claims 10, 1 1, and 13 to 16 lack inventive step because the idea of 
replacing the servo pattern described in document 1 with the servo pattern described in document 
2 would be obvious to one skilled in the art. 

Claims 1 to 6, 8 to 9, and 12 

Regarding an information processor having multiple probes, document 3 [JP, 5-28545, A (Canon 
Inc.), 5 February 1993 (05.02.93), full text] describes a mechanism for controlling the specimen 
surface and the scan surface of the probes to be as parallel as possible. 

Document 4 [JP, 8-321084, A (Sanyo Electric Co., Ltd.), 3 December 1996 (03.12.96), full text] 
describes a technology for controlling the position of the recording or reproducing probe in the 
traverse direction of the track. 



The documents cited in the ISR neither describe nor suggest a technology related to an 
information recording medium formed with a servo pattern comprising: (1) first grooves formed 
uniformly or sequentially deeper in one direction perpendicular to both the read track direction 
and the depth direction of the medium and (2) second grooves formed uniformly or sequentially 
deeper in the direction opposite to that of the first grooves. 
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( 54) PRODUCTION OF OPTICAL DISK SUBSTRATE 

(11) 5-28543 (A) (43) 5.2.1993 (19) JP 

(21) Appl. No. 3-181076 (22) 22.7.1991 

(71) SHARP CORP (72) KAZUHIKO ARIKAWA(2) 

(51) Int. CI 3 . GllB7/26,B29C45/64 t B29C45/78//B29Ll7/00 



PURPOSE: To make a machinery characteristic sufficient by accurately, constantly 
and successively monitoring the temperature of a substrate resin and the temper- 
ature of a die in a forming machine cavity and outputting a control mark 
with a setting temperature so as to open a mold. 

CONSTITUTION: After mold-opening with a signal from a controlling part 
detecting the temperature of the substrate and that of the die, a substrate 8 
and a spool 1 are respectively fetched out from the die with an ejector pin 
for the spool 10 and an ejector pin for the substrate 11. Heat deformation caused 
by close contact with an outer peripheral side stamper retainer 12 is depressed 
in the substrate prepared in this way since the temperature of the substrate 
8 is near the temperature of the die (below 120*C). Even if deformation is caused, 
it can satisfactorily be removed by annealing processing in a later process. 
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(54) PRODUCTION OF RECORDING MEDIUM FOR OPTICAL DISK 

(11) 5-28544 (A) (43) 5.2.1993 (19) JP 

(21) Appl. No. 3-182368 (22) 23.7.1991 

(71) MITSUBISHI PLASTICS IND LTD (72) SHINGETSU YAMADA 

(51) Int. CP. GllB7/26,GllB7/24 



PURPOSE: To control recording sensitivity by having a stage for successively 
forming an enhancement film, recording film, 1st protective film, and 2nd record- 
ing film on a substrate and controlling the thicknesses of the 1st protective 
film and/or the 2nd protective film. 

CONSTITUTION: Si0 2 formulated as the 1st protective film has an excellent 
heat radiation characteristic and an acrylic resin used as the 2nd protective 
film has an excellent heat retaining characteristic. Namely, the Si0 2 is excellent 
in the heat radiation characteristic and is, therefore, liable to radiate heat. 
The acrylic resin is excellent in the heat retaining characteristic and is, there- 
fore, liable to accumulate heat. The optical disk recording medium controlled 
in the heat transfer characteristic is, thereupon, obtd. by controlling either 
or both of the film thickness of the Si0 2 and the film thickness of the acrylic 
resin. The control of the recording sensitivity of the optical recording medium 
is thus executed while the compsn. and thickness of the recording film are 
held in tact in the state of allowing the max. characteristics of the recording 
film itself to be exhibited. 
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X: output of writing light, (a): film thickness of SiO, inorg, 
protective layer {nm>, (b) sample of execution 
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PURPOSE: To simplify feedback control in reference to the position control 
of the Z axis direction of a probe and to accelerate an information processing 
speed, by processing information after making the intrasurface direction of 
a temporary recording medium and the scanning direction of the probe parallel. 

CONSTITUTION: The optional one (101 is set to be the one) among probe units 
10n is scanned at an optional section on a recording medium 2 and the inclina- 
tion of the recording medium 2 is corrected by using the reproducing signal 
of surface state obtained at this time so that the scanning direction (the direc- 
tion of X-Y) of a probe electrode and the surface of the recording medium 
2 become parallel. After making the surface of the temporary recording medium 
2 and the scanning surface of the probe parallel, the bumping of the probe 
to the recording medium 2 or operation correcting the position of the Z direction 
of the probe while scanning are reduced. Thus, the speed of information 
processing can be increased as a result and accuracy with regard to the position 
of a recording bit is drastically improved. 
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ztikmrni-x^Zo mbiE®«E#:2©ia#<D^(p]^«t 
hz>„ *to©;&iEttift4tft!M*©*» a te<&t*txm 

&©jfe£, ^ Utlcx - YttWSPii 7 -®7 - K 

*Ymz.mvxhftx-\-£. mmmmm <x* -v 

[0 0 1 71 ofte (2) ©!«*— K*»lLfc 

»*t#2a»&»h.-rsrr. t^jTSr^w-rar 

3FW«Bi:***», *U<tt^o-^1i«l*S|B«iE*2 
•& a»© if *> $,5. ilfifil«>«Sft«:fiBSrjK 

fc j T©«a*— ^©ttHrtJ-fcs <t 5 tfm& i 3 
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\C 7 — Ys< v 9 £ tlX V ^X T'n — 1 ©i^ $ |it$> 

Sftlt4ltWf4 fefcvA^ r ©fciMS*©W£»« 

tH»8#J:9** < ftSA^u-T'tS l ©Z*t& 

[Rimi!i®HS:iSx.-CCC)ffliE*5^-5rtB-cfeS^t. (1) © 

/V-«lSfD*itM^l 5*-fflV^Ti#itILfeft^-) * (1) till 

©JB*»#»c»«-f6. *©4>*»6IE«K#2©ffi#l!i 

5 tfftt 0 fcfc 5 <£ 5 \ZX - Y tMft&fM$P 
««7Srfflv^Tfa^#:2©«#*ttI-r5 0 *#J©i£ 

gt»coVNTfirx(iJ: < . t&mmft 2 ©ffl#«IE©^©^ 

20 fM5.W!ij«:tT««:iaffo-ct>Av\ ^±©Sfef^*Ytt 
KHU-rt>fT*.«» iBMKfMiS (x* — y' gg) 
n— ^««*a£® (X-Yffi) t»5pfr»c>5:5 0 
»6*t* J*ftfll-5-mE«IE#:Brt (X-Y^|b1) © 

[0 0 18] 8Ub5&'<T#fcJ:3te % I2®M#:2^®© 
#ttt«:»j«;-*"6flr-9- Sr«#©iSK^: 

30 o-Ct>J:V\ > ny^^V7^K:*V>m A^>ft-^ 

t-t-aft-^^A^b, «S#JRra*©«tt**r«PoA# 
«■§■*»©«**:«'<* i tto-Cv #ffifll 

^-t U-CSE«-©#5I«-S-Sr«v^ti«x J: 9«HiKilE»K 

flc 2 ©{£#©3»mg4rfc)5 i t ^W*5 0 
[0 0 19] X-Y*WSH*WMl4H:oV'»-ctt88-r 

X-Y#{£^#«4tLXtt#«a^o!f»^^)|sf© 

Sr 2 «Jffll-e# 6«fl|-C*)iitf if© J: 5 ft t©Sr^ 
40 vvcMSffrftv^ X-YWSM^^-^«b<(iX- 

%¥f<0*7— S?-T*b<2X3LWM<0\*l, 'Pt£< ki>2M<D 
g$ (^ffit^x-v ? t©ra©BgH) *5 Rl^-Cfc 9 , 

4: tf-e* 6. 3t»jfe©«**agA.5K:tt, 
*r4 9xi*—9>-^y K«t«rfflV"fc«l«tt**jfe©ttx 

JEm^*fiJffibTtAv\ «#©^^-BI^*tt^ftv^ 

«****»!ix£«SH-e*> a »-g-^-ettHu*©ttffl a s »* 

50 bV^itt,fc5o Mt-iirr ^V^-CX-YW{gl¥|^T- 
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^It^ ^^"^ - ^ ^ 2 oli^MT, 2*fteo««4lEl 

[0 0 2 01 J»±Jfi-<T#fc»ff^±9. «B«K#2* 
Bk^n-^ttiioiJEJfiRi (X-Y2f|pj) fcttspfx 

J£« (09*JiO. In A) ^ft£ £ 5>^, 4t©/a- 

zfa.~y h(D-fv— ymm i ^cov^Tl^s4^^T5o 

-^ws i £^ 2 kjpx. e>^^ 

$ e (ntt2K±<Z>a«S»c) m<07x2—7*.~y 

K 1 0 1, 1 0 2, 1 0 3, 1 0 4, •**, 10n*fc 
Z>h-tZ>o 12 6 (a) ©>D<^o^s/H0n 

fc|B«a#:2 fc<Z>iEiBldi f d., 
d., d«, -dJt fE®Mft:2 0M#^^ p a-^li 
SlOftSotfboSlciO-SUv^ 5fe"f^^-^ 
^s/H0n©5tttt©lfi (lOltm SrfE 
«ME#2-h<Dtt*OKfH3feaEU i©»»btb«*B!|ft 
tt^»tfll#Sr«V^-CH6 (b) ^AKIBmK#2 0ffi 
#**fjEU ^n-^S® KDM&jjfa (X-Y^fa) 

*5*^SSr»*V^»&t>*>S 0 *^t£[26 (c) <£>*n 

Si fclB«ffltfr2 i(0E8t-l*KB»U 

*tURJlt5. ii^B«BE#:2 0«#*|Efe*W' 
tt, V^#tt9^n-^««l0Z«*rtJfi|r114iliE«rfT 

«*«f^|d J;oTflTixd»<Z>^n-^««i 1 *SfaftKtt2 

^ic^Tte, ra*te3SJS«tf>i£T©*ftfe1\ X-Y 

[0 0 2 1] HlSTMtMi: bT*38M<OfPffl^oV^ 

^h^^^sfe (sts) *w«^stf«fflaBfiit 
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t>ftv\ 4fc«mXtW»©IB««WI*STMi:ra«-e 
fe^SXM, «*tf««i:W»4:<z>IBlc:«<llK^IB 

ft (AFM) , AFMlJ:*5»6««-S:F e^N i*©aSl 

5£1-**£ffl«;*J»IR« (MFM) x ^^c^yh 

>*mmm (s i cm) . ^«rjtw*«»s*TK» 

ft (STUMXttSTAM) . *VM*3te0>jRS J: «9 /h£ 
tKStWt Lfe«fi:tf5WWiSii:4 Ufc^* 
20 Sj^ESiESW^^MIHR (NSOM) 

[0 0 2 2] 4fc-«IB«K#2*Bi:a!«-Oje3eBi: 

l^<9. *v^^i^<oz*^^offi^lS^«IE-r5»f^!&s« 

1~& o-c\ fEA • ?f * • iB5fc«r*ft£ J; < fir 5 r. t sftSWffi 
£ft£o 

30 [0 0 2 3] *»Mt::*5V^Ttts £ftK:fflv^kji,£lEft 
M# 2 Kov^T0>«MWtfcV^ «*.I*S TMSrfUJl L, 

jSttfr 2 £ LT#HBB8 63-161552, 1^-1615 
ft 5 IBftA t W«ttK«-bK: «SI U t o *m v ^ 5 

t<Z>M*Srtfettl1-S r t \c X o TfT 5 o 
[0 0 2 4] 4fcfB®j5K#:2 i: IT, j|S5 b# V^^Ji 

lt, *ffi«t«^na*fcttia»j:»fci"5W». 

Au, P t^AJRWKSrfflv^tAv^ {siixlc:^:«J:i 
50 fe IB® jHEff 2 «>*ffitt: h7^> ^ A*tt »cK 
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ttfeftfcDDibSrBfcvvr, ffl*SK 5 £fcJ&s3 

[0 0 2 5] ffi^SXMSEflfSrfflV^TillfliffliaSrffili 
-S\ — «»c?f5fer44: 1 l>A»<B«rs^i:ds* z PHIB-e& 

■&STM*fljv^aa\ Av*tt^&ffft1B^f*2ttRr 
HS*T««»»!R*Yb*fflV^riE»S:R 5 <Ot>mmx 

[0 0 2 6] jaftW2 
Hl*^i"STMS:*Ufflbfcfflf**Q!3aSgSSrfflv^-C. IB 

m^AuMc i ufct^sr/flvv-c^ 

Z> 0 X-YWWHIWI4 i: LTH7|cStX-Y*W« 
^T-^fflV^o B7f:*5V^T- ^2 1 iiS^P® 

»V 2 4tti3E«*^"CHi*T*5 9, 2 2 

^2 i h<Dm<omm%A*-y-xm\:£Ttz>ztfcm 
x&v, j£mm^<DW>%Kfti,x*T-vfr&&\z.W)< 

(«<) ^£»tf#v^ 5(-#oTv^ 0 3o©iM 
WX*PB2 2±^H^?^60Jl^^fiE:S(-BBS^ttT*5 
19. s6*o^J*/Si2 5 kmnm z F&f%^1t%1$M<Oft(DX> 

5 J; 5fcia«**tTv^5 0 

[0 0 2 7] fE®g£#2 i LT»BLfc^*±fc*S 
50 0 0A^Au«f (»g4 5 0t;) Lfcfc<S> 

[0 0 2 8] ±tZAuXX%1tmmMfc2ZX-Ym% 
^_hfcK«Lfc1SL V.SrlOOmV (^n — 
^«S^-fr^) iLTjTJ&SO. 1 n AiC^^i 51- 

zfzL=.y H01 CO^n— 1 £rZ^fR]$Jft 

«8«1 2«rfflV^riB«Kf*:2K:5E<5Wfc 0 o#^^<5 
J ids— Steife* J; 5 t-^n -^m® 1 OiS * SrU— # 
HKl 3«rfflV^ffl»Lfc3&Sfe (IP*>«St— 
K) . X*ar*fa^^n— SrftS 5 0 0 Mmfc« 

oti 0Hz©»gi»«*-etttajfe3i£S*fc. **>i*i>- 

y^l 7 Sr^ L.TiSiK^ 1 0 H z «T^t^ i -fc*b£Jt-k<Z> 

-^ii«i<o»gi*§l#j«#fTV^**«b. fjfa^K^i 

0 H z «T<0f§#J«#J& s tSl£ 0 Icfe 6 £ 5 K^ft/Sl 2 3 

[0 0 2 9] liiat^n-^^ M01 <E>:7"n 
-^mffi 1 SrYfft^fC 1 0 H z 
U toi»i:z«AttlWil 2dmib*ife«Sllt 
<£>5^>. 1 OH z HT^SKftrt^lStf 0 <fc 5 
ic3t«f^ 2 4 Oi^ $ ^PSS Ufco 

[0 0 3 0] fclcy'u—y^^v hi 0 1 AVI 0 2 <£> 
S^OV^, V B =10 0mV, J T =0. lnAC4 
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S±5l-#^Z*lAl*»ai«l 2«r«V^T. ^n-^® 
*1 fcffi«K#2fc«>IBoraBS:««U *^<5«PjR-C 

fco «±^^*frofc«^|B^*2±^tt*«><lt« 

~y M 0 KD^xi— ^««i^i«SSr— 
I-C/^til 8 5rfV^+4. 0V, /^(|3 0 
0 n s e c^«JEES:BlJPUfco *0«jto&»5«ffiBWjnj£ 
«r*Wc3 0 0A^^««Sr«i(E— ^—K-e«*Ufc 
10 10 0A<f>, US 2 OAO^fi«3&s»flKSJxT 

d^A^feX^fpl^S 0 /* mlBHxfctett (WTB/&4: 

fco *<0«H«©#ffi*flJvvr J: 5 Y^tc 5 0 
m8t*LfcC;SU l^^C^^XM^-5 0/ira 

uttyt d m v ^T«aftia«*s ras 4 < fir *. s w t &m 

a>#>fc 0 «fc^D^e>Y36riRHd-5 0 /* mlKfrfctefifc 
^n-^^-/ M0U10 2Sr(^^tcfflv^Tlf^O 

[0031] mmm3 

mmm 2 k mmm 1 i-^-rs tm^im bfcit 

OffijS^^OV^TlSi-o k UTJ30. 3 

mm^OWSr«IWf*Ufc*^P d&J5£ 1 0 OOAC 

[0 0 3 2] mmm&2 k UT»Hbfc^3tr±^l|CS 
2 5 0 OAlCAuSrlt 5 0*C) b^S® 

SS±^. 6I©*H5K (HTP I ^>-^ 
$ a 7-^o^yh (J^TLB) K^«ittfc(D$: 

So 

40 [0 0 3 3] (1) K*1-}«y T X y^KSrN, N-i^ 

1X1 0" 3 M) m> S'MWKbfcN, N-i^^^ 
* r^7 ^ vcoraSSiHE^ £61X10 - J M«* 4: Sr 
1:2 (v : v) C^U (2) (^t^yr^y^ 
St^^rWT/I (KTPAAD^^t) *** 
^KU^ 0 «SPAADj»»Sr*M2 O^JBTk^bft 
S**B±»J1JRHU «K3K»»**. ^®JBE^r2 5mN 
/ m Kl * T*)g JO T P A A D <^tK® b 
fco «5*ffiffi«r— ^fcft-fefej&Sb, mJ^bfcAum® 
50 SSSr*ffiSr«teJSJEr lR»c3£fl[ 5 mm/m i n T?»}6*^ 



(9) 



#m?¥5-2 8 5 4 5 



15 

Lt> 6iOPAAD-LBMff*Lfc„ 
[0 0 3 4] &(C^^PAADC0 6aLB^4-iMSb 
fcHf^^i/+^AuIiE«r3 0 OWl 0^©M * 
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*3£rtTV\ P AADSr-f 5 K-ffcL (3) 6IPI-LB 
[0 0 3 5] 

HfcH 




O 



O 



HO-C 
II 

o 



[0 0 3 6] 




o 



o 



lit 2] 



II 

o 

®HN (CH 3 ) 2 



HN (CH,) 2 
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(C H 2)17 C H 3 




en 



b-c^>^c-o e 




(2) 



[0 0 3 7] 



/ o o 

/ II II 

-c 



V 



o 



®HN (CH a ) 



[ft: 3] 



i!-NHH^)-0^(0)- 

c-o e 

II ®HN (CHa), 



( C H 2) 17 C H < 




NH 




(3) 



±fEP I - L BI^ 6 ItS tfcx t 9 ^ ^iX t u X? 

V B £3 0 0mV (/n-^ti/W7^) tVX]rt> 
0. 1 nA|l/^<J:9(^^y MO IO^p 

S^fSOO// m^ffioT 1 0 H z Ojf 3l^i£$r^ffi^ 



^50 



0 H z £*Ttf> t £: -^ti^l-tco h<Dt iZ-ftW. l^fto 

m^y^—^^-^y hi 0 1 ^/n-^ti 1 (7>»3i£- 
3i#^fTv^a^ tatB^^ 1 0 h z y Tcoft^ 

^|5^0(C^^ J: 5(-^>«2 3<7>iS££ffgSb*:o 
[0 0 3 8] [r]#^ U/n-^y M01 

-^H® 1 £ Yift^fRitc 1 0 h z o^l/te^-ejf^l 
tf>5*>. 1 oh z^T^^^^Ja^0(c^^<i: 5 
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[0 0 3 9] h 1 0 lXyi 0 2<D 

M^ICOV^T, V B =3 0 0mV, Jt=0. lnAtt 

ttl fcffiS«K*2 *fl>ra<0reifc&1M«U *»*>Sl*jft-C 
(O^n — 1 <D Z #^|p]Offie^>Jr j^Mifc^ L 

(!6^5ffi1tSr«TA^i:«i-) K*5V^T, ^n— 

jb-c/vi^wk i 8 ^m^^xm 1 1 t-^-r^A-^MH^ 

^ <£ 19 HWP^CSr 4"^^ 5 0 A 4> Ctot J T = 3 

nAiftO, PI-LB^j T =0. lnATfcSil 
Sfet^ffi (OFF^flg^ffi-T) ^6>fiS£gt«|R (ON^ 

iilto W^SA^bx^ts 0 m mgfttfdftg 
fpj(c5 0 i*ml8IJxfcC/Sx 3EI-J6^SC^^&X^^ 

-50m ml^^fcD^^^:*5v^TJlH^^:lB«*sra^H* < rtx. 

[0 0 4 0] 3EfcR|«<Z)JI»*^n — ^c=.y M 0 2 
5r/Bv>TfTofc£ ^ ^n— r^a^y M01 £rfflv^ 

0U102 Srra»»CfflV^Tfflf«©IB»WftSrtf ofci: 

m&izm^tim&kmt<. am»m<D^rmmA 

[0 0 4 1] *fclB»A (ONHfcJBIfi*) K 

T =o. i nAi:l^:^W^ 0 

[0 0 4 2] g|jSff!l4 
*J60>J2^*5V^T7 f a— y M0 1 1 0 2C 

m^tcm^mmm2 k±<mm^^xumn^mm^n 

[0 0 4 3] SilTvyVf^yfW^ JEW-MoV^S^ 

*>y 3vs«4 ottx-Y*rArt»»«flii otaotx 

-Y^|6j^*SRrtB"CS>So ##>^w*— ^^j/ Mi 
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2li*yfw<-4ifciotZ«*iti, HP^KJHKft: 

V^W<-4 1 12&J1S@£ ZnOiiflc^Iiig^ 
fcft5*I5 0 iim, 3 0 0 /zmCOJES^W^^^ 

So 

[0 0 4 4] jfefHl 2 (a) <0*D<^y =^XS4 0 
k ttgf 5 0 0nm©aftvyay|R5 
lSrW«tt^y^KiJ:9»*Lfco RfcHl2 (b) 
io —hi 2 (e) o*n< 7* by yxaSrSTKfKjbvy 

^yjg5U:|Pa55 2 (iUm) SrKttfc«, Cr 
fcT3l#«fcUfcAua»&tt5Tift««5 3, HJSStSfc 
*'<5>^c±oT»#SftfcZnOJH <B»1. 2 M 
m) 5 4, Au-Z n^5>ft5+Bfl«ffi5 5, flti^^>^ 
j£4:ra«*cbT^**tfcZnOS 2 Mm) 

5 6, Aud»6ft5±»IHi5 7SrlBWWILfc. »c 
Wi^W^UTf^KUfc^^u^SR^frSr. EI 1 2 

(f) ©*p<^^^jfeicj;9it«ufcsa[fb^y 

^t)^^ai5 8"CtIUtC, IfAu"Ci«* 
20 *t»n«fcO«iBSr*-*"S««^y^4 2<WS«&ffo 

SS4 0^M^yfy^tTV\ BHnS&5 2fc:?L4 
3«rHlttfc 0 

[0 0 4 5] ^ ±^«lc 1 1 ffi t^-r/vf^ y f ^ 
V\ 30t«2i^<W*^UTte»W**rfT 

[0 0 4 6] mmrns 

30 ttrf-^f-^l:X-YiMii4 UTfflV\fctt 
tt, *Jfe^*J2i:^<[Rl^UTfa®^^^o^^ 

[0 0 4 7] mMM6 

w<D¥fm%h^k h&<mirmx&v, wBm^i 
mm. 6 2»**^Pi-^m«sr^h««ic-fe5/ h 

40 tr&jL&'fA' h«M* s 6 4 tt«R*> 

^n— >^«SSrZ*lRil!i«» • ffiK)^^^Z^rrp)m»i • 

UT»feJxfcS«. 9 1<£>±*CC r (T3I# 

jd kAu&MQmmmz&vMf&istiTMmm. 93 
fi^^^r^ h (hopg) (DU&mxfoZo m§m9 

3ttT*««9 2^)±|:iIttgfI-CMJ^ 15® 
^9 3*SOlf«^3®|i«^M^J: , 9Ig^-^---e 
WUfcftoTV^o 6 6 MtlB^tt 2 
A- h«S*. 6 7 ttlB«K#:2 SrX Y*lfil!i«i6 * fflib£ 

50 «x Y^fpj^si) • &mmffix$>z>o 6 8 »fflr««kas& 



19 

8li4ta*«Wttt« (x-^) SrfHfiHilK8 0 

O^u-^Wil £|aftttf*2 fc^lWfc^S«»*«ft 

ttJ-T 3 h ^^/^S^MIhIK. 8 4 fiMWIsIK 8 0 ft if 

8 8 (Dm^&m^mmoyv-^mm 1 2 <o 

>KB^*^-r^fte»:^[H]Ks 8 5t4ffi«ft«>|eIK8 4 
^ 5> <D sK« # SrXfc«*<Z> ^ n — 1 -^SEftJK 

#:2 0tee^^-7K-r-5^'-^[iIKx 8 6 frfr— 

m.mwm§ 4 «rw»-r $ z^mmm^ 8 7 

Wfft6 7SrfElb*r^XY^rpJ|gS!jlHlK. 8 9 B:1>— #0 
B&8 5©flHllc«v^/uHli6 3, 6 6SrMKr*-5^ 
^ h«#«8ttIIIB&, 9 0 &m%C<D^v —7Wm 1 €rlS® 
m» 2 ^S^Kfflv^^a — 1 i^mti £ 

#HB^»wj»tHi«&8(K «a*BemuiaK8 i. ^-r 

tt^ffli-^o #H«Wfc:*5V^Ti*, Eli i\C7Flr1»?* 
[0 0 4 8] Eii4 ^^*^^{g^J^ > fflv^fc1smo^ p tI-^ 

«:X;#[rJK:1 0#. Y#ft*£2 0#^W2 0 0#E«L 
fc«/*»;ifcoTV^ 0 #*0>:/n— 1 fcifcfcWB?- 
^4 2j&^& h^^«j«*tftmXttlE»«#*IBftJi 

h^;HifefflS8 3. aWT;*1hIB&8 2 

s 0 *ni&m\z&^x3&<D7'u—7mm ( do, 

A). (1, J), (2 0, J) ) ZZjjft&WM&m 
[0 0 4 9] @14 ^S-tlKWcO^n— ^««S:H 1 5 

««&ttm»8 3 r^mms 2^<Dmmz=*?* 
«s sr*iaE-f s*«affim*^- 72-74. wiaist 
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£ 0 mmmmmm^ 7 2 — 7 4 » z tft^ft ± 

9^ES<**U »JB*lRl«>-*H:»««l"C4Etffa7 11- 
HJ£S*b-C*5!9. ft*tt«lia7 5l:8lTV^ 0 3=fc, 
aJBSUE**^ 7 2 — 7 4tt3fiffiV^^T*55, -tjx 
■^ix3*OZ*r6lfilr«IB*ffl^n — (10, 
A) . (l, J) . (2 0, J) oJt±»OR«;S*L-^ 

[0050] *mffim^m^tmmtem%c<D7>u-7'm 

«lSrXY*lftfc#UH«U IB«8M*:2«:XY*«fc: 
10 #tM-£«/&ldftoTV^ 0 

[00 5 1] *^ffi-&*>*^fefi9l¥»IS:3*-<S 0 

[0052] ift^o-^wi kmmm&2m 
m (x* -y* ®) <om^t>^t^0o 
[oo5 3] mtt<D7xi-7mm\*z^fa&wwmm 
^v—ymm do, a) 3&s— #ftio^ia««tfls:2^sg 

@^-T5 0 Z*iSffi«PSJl:rn— :/«« (10, 
A). (1, J), (20, J) ^ItffilmVSrPPJn 

20 n— ir|E»j«Eflc2|lll*^M T^«£E0. 5V£r 

[0 0 5 4] ^Tx^rpioqi®ffliE^5o 
[0 0 5 5] SI 6 (b) <0*P< Z^rpiaftttlflJlJiJzo 
tZ^«llffl/n-^tg (10, A) £10-* 
ASS© h v*;i«ffi*«t»t5ffiB*t81St5, 
»@16 (b) <o#n<, a*Si£«*^7 2S:#(i 
U Z^fp)tegl^««^n-^®«B (1, J) £Z2f[p] 
tegffSffl:?'*-:/®^ (10, A) **|fe*gbfch>'* 

30 2 ^^Pt-^mH£ lOOmV (*te*^«*-t-5 

lOnm) *»nS*S^4:fcJ:5. ZjffatiLmM&my 

u-^mm (i, j) £z^rpjte®ia«ffl^^^^a^ 

(10, A) dstftispbfc hv*;MK*irai:i!:t5w t 
[0 0 5 6] 16 (c) O^P< Y^fRjO^pffiffliE 

[0057] ai6 (d) <D$u<mmmj£nm*7 4% 

#tfU Z^rpJ^ei^S^^n-^®® (2 0, J) £ 

z^fpjteei^fiffi^^-^«® do, a) 3»»»ufc 

1^7 41: S3 Mir MJE £ 5 0 m V (*ffi*^*3*i- £ 
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